The Evi1 proto-oncoprotein blocks endomitosis in megakaryocytes by inhibiting sustained cyclin-dependent kinase 2 catalytic activity.
The 3q21q26 syndrome leukaemias are characterised by dystrophic megakaryocytes, elevated platelet counts, ectopic EVI1 protein production and poor prognosis. To investigate the molecular basis of this disease, we developed a model system to examine the biological activity of EVI1 in a megakaryocyte progenitor cell line. For this purpose, Evi1 was conditionally expressed in human erythroleukaemia cells (HEL) that progress along the megakaryocyte lineage in the presence of 12-O-tetradecanoylphorbol 13-acetate (TPA). TPA-stimulated HEL cells normally undergo: (1) growth arrest; (2) altered morphology; (3) endomitosis and (4) characteristic changes in gene expression, including reduction of the erythroid-specific glycophoryn A and elevation of the specific glycoproteins GPIIIa and GPVI. Enforced Evi1 expression alone had no effect upon HEL cell proliferation or differentiation but a phenotype was manifest upon stimulation to differentiate. Evi1-expressing, TPA-treated HEL cells still showed growth arrest, had reduced and enhanced glycophoryn A and GPIIIa mRNA's, respectively, but failed to significantly elevate GPVI mRNA. This was accompanied by inhibition of endomitosis and altered cell morphology. Sustained CDK2 catalytic activity, typically associated with megakaryocyte endomitosis, was dramatically decreased in TPA-stimulated Evi1-expressing HEL cells because of significantly reduced levels of cyclin A. Therefore, enforced Evi1 expression could inhibit megakaryocyte differentiation although retention of some characteristic molecular changes, in combination with a block in endomitosis and altered morphology, suggest a defect in lineage progression. These results suggest that ectopic Evi1 expression contributes to a defective megakaryocyte differentiation programme and is likely to contribute to the phenotype observed in 3q21q26 syndrome leukaemias.